Impact of the microgravity environment in a 3-dimensional clinostat on osteoblast- and osteoclast-like cells.
Mechanical unloading conditions result in decreases in bone mineral density and quantity, which may be partly attributed to an imbalance in bone formation and resorption. To investigate the effect of mechanical unloading on osteoblast and osteoclast differentiation, and the expression of RANKL and OPG genes in osteoblasts, we used a three-dimensional (3D) clinostat system simulating microgravity to culture MC3T3-E1 and RAW264.7 cells. Long-term exposure (7 days) of MC3T3-E1 cells to microgravity in the 3D clinostat inhibited the expression of Runx2, Osterix, type I collagen alphaI chain, RANKL and OPG genes. Similarly, 3D clinostat exposure inhibited the enhancement of beta3-integrin gene expression, which normally induced by sRANKL stimulation in RAW264.7 cells. These results, taken together, demonstrate that long-term 3D clinostat exposure inhibits the differentiation of MC3T3-E1 cells together with suppression of RANKL and OPG gene expression, as well as the RANKL-dependent cellular fusion of RAW264.7 cells, suggesting that long-term mechanical unloading suppresses bone formation and resorption.